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Statically Indeterminate 
Structures 


PROBLEM DEFINITION 

A structure becomes statically indeterminate when there is at least one redundant 
quantity (i.e., force or couple) which is not essential for maintaining static equilib¬ 
rium. The majority of the conventional stress formulas are derived by considering 
a portion of the loaded structure as a body in static equilibrium under the action of 
external forces. The mathematical analysis is based on Hooke’s law and the elastic 
constants are determined experimentally. The principle of superposition states that 
the effect produced on an elastic system by any final loading is the same whether 
the forces are applied simultaneously or in any given sequence. It is obvious then 
that the accuracy of stress analysis is often limited due to certain assumptions as 
to the material properties, geometry, boundary conditions, or design procedure. 
Nevertheless, most of the appropriate procedures are satisfactory for practical pur¬ 
poses, and the aim of this chapter is to illustrate the basic approach to the problem. 
In particular, then, we deal with certain solutions in which the equations of equi¬ 
librium of forces (normally sufficient for solving statically determinate problems) 
must be supplemented with the expressions for elastic strain energy. 


THEOREM OF LEAST WORK 

One of the more convenient methods of dealing with a statically indeterminate 
structure involves the theorem of least work, which states that the stress distribution 
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